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/E ?l? *tlg About proper brewers’ rice (Shuzou-Kotekimai)
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5%5@@%%1*2 Sake production process
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B1LRE  ZRERBAL, BREZRTHELRE DS (Rice steaming)

2T ZReEpE LT, #x 255 (Koji making) .

553 LAR ¢ ZOK. B, JKISHIRIERE, BEREFLER 2 N2 CilREZ > < % (Seed mash).
B4 THE D oK, B, KA 3N Tl INAZ. bAAREIES (Main mash).
BHILAE : b AAELITN, FHEOBIELITo T, Bl 35

(Pressing the mash, Pasteurization, bottling) o



5@3&&?@*@4%1& Characteristic of proper brewers’ rice
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E%i%ﬁﬁiﬂéd)lﬁﬂﬁo)*ﬁﬁﬁ*ﬁ Inspection grade of brown rice for brewing

== HEE{EBEE Minimaum R PRE  Maximum
Item WEN. XK. BEXK. BANRUEY &
g*ﬁ 7J<ﬁ = \[z \z
(%) 2 v | & | K |BEX] b4 | BB
B _ ) | ) | (B | (%) | (%)
K\ |Mrdegan| character | Moisture| Total |Damased| Opsaue | Unhulled Forelen | color

oL | 90 | ®EEER | 150 5 3| 00| 01| 00| EBEOE®
et 80 | WZEESZ 150 10| 5 00| 02| 01| EEOE®
T | 70| 1z@eR 150 15| 7| 01| 03| 01| BEEOE®
so2ates| 60| 2%mfEER | 150 | 20| 10| 03| 05| 04 -

ST | 45 3m@ER 150 | 30| 20| 07| 10| 06 -

s | BEDD3ZETCOTNENDRMISES LEVEERTH> T BARVENES0%
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i*o)ﬂﬁ Appearance of brown rice
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(n tAAAREL K-/ OHORES)
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Polishing proportion JRIERKOAVEES (BERE) 12137 82, Bii% %<
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Change of the chemical ingredient by the polished rice
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IKEDZ WD DD Lo LERD L) IZIRFLNERIZ AL W EKIZ B, F72. 7~
INTEEFEDMEWE KL L R D,

% 9oL [#E R Digestibility of steamed rice  FEZEIEOD BRI K OEITRT X 2R L FBE T,
KIS B S 1298 3 5 ZKIEAEED Brix il 95 ~ 105 FEETH 5,
B = BIFRTODHEKDSES
BUY = BIFICKLK DITHEZLES

(L REEEEREERAE R IGES SRWER)

Protein percentage % > /37 B Iil&E Y | 7(% ( HET LERO O
EOT MR VXV ETHDLIEDRKOOND, ¥ VT AEHRERPE L. ZEROHL
PEDHEL B 72, {HEHL %%@E#’<&U\7\/&§§m<\%%§§<&%o
REKOBEEL 2>/ 3 ) EAHE ~ %k 6.5~7.0%
BABET7T0%DEXK 5.0%

oKl <

EEIFERKDEE LUK AKE
Desirable characteristic of proper brewers’brown rice
o KK - BRI E
Grain being large

o DEDHFRICHAAICH . KETERZE

White core is in the center of the grain and to enter clearly

o ZUNJHEESREERMENZ L

Protein percentage of brown rice being low

e SEBEHICTHA. EIBARHENIE

Broken rice proportion being low



EE EAmE E

EEMEKMTE (FH8E WHRERRIENRN) CRBEWE (SMN7EE)

The brewers' rice varieties in Yamagata prefecture (2026) and the production (2025)

‘i Proper brewers ' rice varieties and the characteristic

mig4 B BE. Bt X & MREHE
Variety Year of rearing | Breeder Breeding station History P(r%%%t;c))n
H OB OB’ 4 ERK 6 F IR SRR xR, FSRBEITS 1,070
Dewasansan 1992 EAZS" Miyamanishiki,~Aokeisake97
=TI RBAI53E RERREARS =138 D v #REBST 474
Miyamanishiki 1978 yrays irradiation of Takanenishiki
g P o B FER16%E M2 =S #RIB565 IUZBE4A9= 570
Dewanosato 2004 EAZSH" Shikeisake56,Yamagatasake49
g L ER27E WKEEERaMEL 42— | BPDE EHOE 396
Yukimegami 2015 KAEERESS Dewanosato,”Kuranohana
oM B FER12%5 EARRAER eIV Py 45
Usyuhomare 2000 tatugoro Takasi Miyamanishiki,“Tamaryu
B X X FEr114E EARRAERR Wi 45, =1Lss 236
Sakemirai 1999 tatugoro Takasgi Yamasake 4 Miyamanishiki
BEDEELF EMRI1E EARRERR EILgR 1IE4 S 38
Tatsunootoshigo 1999 tatugoro Takagi Miyamanishiki,~Yamasake 4
B4 S () | BHS8E | WHREIHLEZSR | o888 /LM% 117
Yamasake4 (Tamanae) 1983 KinmonnishikiYamadanishiki
® R & X RRFN34E HERFERERES EX 1905 ZIRER 48
Kairyoshinko 1959 Secondary selection of Shinko190
B e ER 5 FE SRR BORELVEK 12
Kissui 1993 Yoshihiro Shiga Selection of Kamenoo
& E | #adeE | mLES XADER 4
Toyokuni 1903 Kokichi Hiyama Variety of Bunroku
m D EF KRIE15% TRESERASHE HOE FILERE =
kyonohana 1926 kichirobei Kudo Sakenohana,”Shinyamadaho
A B B A RRFI32E RRREARE® %K. #2005 4
Gohyakumangoku 1957 Kikusui,~Shin200
o B 8 A1 EERREARE" LLIEBFE,fE e 0
Yamadanishiki 1936 Yamadaho ~Tankanwataribune

1)Shonai Branch,Yamagata Prefectural Agricultural Experiment Station 2)Nagano Agricultural Experiment Station
3)Rice Breeding and Crop Sience Experiment Station, Yamagata Integrated Agricultural Reseach Center

4)Murayama agricultural high school 5) Akita Agricultural Experiment Station
6)Nigatao Agricultural Experiment Station 7)Hyogo Agricultural Experiment Station
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EEFERATEORE—E (FR29~S 6%y | ASKEHERER)

The characteristic of proper brewers'rice varieties (2017~2024 : ASK experimental field)

AniE il | ERER BR B B | —ROLA 2OHH
Varieties Heading time Nu&bni;;fclila%’es Culm length | Panicle length | Panicle number Numé)::r?éagéains Numbggrotﬁgrains
(R/8) (#0) (cm) (cm) (i) (1) (FHL /i)
% W %8| 7AHA26H 11.9 95.1 22.0 356 93.3 33.151
B W B, 4| 7TH29H 12.0 87.7 19.9 341 80.7 27,527
£ 3 o B | 7HA30H 12.1 81.6 19.4 417 66.8 27,826
g % ™ | 7TH28H 12.0 83.1 21.3 467 68.5 30,776
T M EF | 7THA26H 11.8 95.0 21.5 340 95.8 32,628
RROZEELF | 7THA25H 11.9 94.8 22.0 339 922 31,397
B 4 5 | 7H29H 12.6 83.2 21.6 432 65.3 28,256
B X k| TRA29H 12.7 81.8 21.1 445 60.9 27,183
ARiE RIAMBSE | THE INE BuSE WENESE| OB (BRVEEE
Varietes | Geueinwnrco| | woight | | Y199 | porcentage |emapuarass| percantage | of brownrice.
(%) (g) 2.1mm~ (kg/a) (%) (%) (%) (%)
x W 8 70.3 24.8 58.8 70.3 1.3 32.3 7.3
BN B 4 84.9 26.5 62.8 67.3 3.3 36.0 7.3
H P o B 79.3 26.4 59.7 70.5 0.1 63.2 71
g xr ™ 74.9 26.6 59.0 74.8 24 33.2 7.0
nooM E 70.0 24.9 59.6 70.1 1.2 329 7.2
BEOEELF 71.2 252 59.5 2.7 0.7 41.2 7.3
wE 4 5 718 27.0 56.8 61.3 1.0 35.9 7.3
o S 73.2 26.5 54.8 63.6 0.8 37.7 7.3
o i**ﬁ;ﬁ? grain shape
Varieties K& (mm) | 1@(mm) |E&(mm)
length width thickness
x W 8 523 3.03 2.01
BB 4 5.29 3.10 210
B P o B 5.40 3.10 2.03
g L ™ 5.61 3.01 2.02
nom E 5.21 3.02 2.01
BEOEELF 5.27 3.04 2.01
IWiE45 (EE) 5.46 3.04 2.04
B OR K 5.46 3.00 2.04

R LR R A - AE2.0mmBLl EYORREL 4ok g
& - R RE20mmbh b, K5515% 35
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PNE  EOELLT LEAS(EE BAR  XILR wNRe HPOE Thw 1] WERE  ILUES  ASKEWL

(Fr12%) (Tl 1) (BASSE) (TA115) (BAIS3E) (TMOEF) (THI16F) (TM27H) (KE11E) (FR105E) (BII1F)  (FR25%)
Usyuhomare Yamasake4 Miyamanishiki Dewanosato Omachi Yamadanishiki

Tatsuno-otoshigo (Tamanae) ~ Sakemirai Dewasansan Yukimegami Yamadabo ASKaiyama

(2000) (1999)  (1983) (1999)  (1978)  (1992)  (2004) (2015) (1922)  (About1877)  (1936) (2013)

e HEEL HER0E i

Dewasansan

TINE BEDEE LF BARE W45 (KE)

Usyuhomare Tatsunootoshigo Sakemirai Yamasake4(Tamanae)



E ﬁ*ﬁ'l&@zﬂk@]g Factor of characteristic change in the proper brewers'ice
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ﬁ*ﬁ@*gé Size of brown rice

o HAREER20 H ] CEAAI) o i == KL AIIE O FE ] == /NRiAL
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o HRERT20 H ] (REZET) O 18- H FRASIE b Stk D FE ] /M fb

KARDINZDFEIE (), 1975)

Thickening of rice grain shape
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Mean air temperature of before and after heading and grain width
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Minimum air temperature of booting stage and 1000-grain weight of brown rice
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Sample variation in 1000-grain weight of brown rice
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(HPDE)
32\_23 °®
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8 A h AT RIRC

8 AthE) (HifE#11~20R) OFHTURE THE L DORGR
BREREMOY > TIL (S 1 ~ 5EE) KWUIERKR
Mean air temperature of mid-August and 1000-grain weight of brown rice

HAHMERAKTHIE (ASKEHERH)

HiPIE 2
.

20 225 2 215 30 3256 35 315 40
HAHF(mPE/L) FHD)

Number of grains per ni and
1000-grain weight of brown rice

D ERL O FEBUL I E I BA M DREETH 555, afliZ & o THEBIE, LHOBRITEZ S,
DHERBLOFEBIL, BRPREFRRETEZ 2D BHD L DRTHEDPECIIEEHRIET 5.

DHERLOFEHIL, BRI ORI & B D 0 . IMEER20H MO FIg5imstm v L BRI T 505, 1k
20H M o PI95im26C LLE CIEARLO EAL, (DERBRIARE (7 kil e s IC X 2) ANE E
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b AL,
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Characteristic of Shinpaku in the proper brewers’rice

_ o DEOIR DA
a8 | Taig | AR | MK | BRIR | BEER RRE

O8% | M&8% V&% | VE%| %

EIT 50 5 23 13 9 50
HPER A 40 6 28 12 14 60
DR 7 1 13 52 27 93
T 35 42 14 S 4 65
I /A s 32 5 37 17 9 68

EL$R~F4# ¢ ASKEHERMA (F2845F %)
IS | RERF285FE

KATHEEDEE (RILHEAMELST- 65)
1000-grain weight of brown rice and Shinpaku percentage
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Air temperature in ripening period and Shinpaku appearance
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Sample variation in Shinpaku percentage
HEESUR S OBREIE (ASKHBRETI7~94)
Mean air temperature in 20 days after heading and Shinpaku percentage
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—RBOHAHEDBER (G 7RAURBET29~HT)

Grain number per head and Shinpaku percentage

ﬁ*f‘ ) "7 Eﬁ"ﬁ$ Protein percentage of brown rice

Kk TR E PNy EHEA RSN THIIE 4 73%. HH68%.

* Eo Y IEROERH, HIEES. RIERTEY., BHHOELRE, bABEZTEARIET 2,
* BAM~POERTE 5,

h BRRHFTTHRHENIREVERKI RS,

h TR NI HERRPEOERERAR L TORO Y 237 HEAFIERE

KREANTESGERORY (55~ 7FRAE)

35.0
Hﬂiﬁfz
30.0
25.0
et
B 200 [
#
9% 15.0
10.0
5.0 -
0.0
~6.0 ~6.4 ~6.8 ~7.2 ~7.6 ~8.0 ~8.4 ~8.8 9.2~
LKA NVBEETEY
Sample variation in protein percentage of brown rice
BEFHHEXRKE NI EEFE BREEEXKEVNVEERR
Topdressing application time and protein percentage of brown rice Amount of topdressing application and protein percentage of brown rice
85
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E
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= 65 g 6.5
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6 6
25 W] 2081817 15AH 1kg 1.5kg 2kg
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(HPHE4)
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FEHHAERERAKZ /N EEER (ASKRBAF23~56)
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EE (TEhi# L3 SPADIE)

Leaf color of the full heading time and protein percentage of brown rice
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1000-grains weight of brown rice and protein percentage of brown rice

EELE A DANG L S

Protein percentage of brown rice and protein percentage of milled rice
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& feln 2t 0

i AN

~

6.5

6

(F4#)

~¥e R?=0.66
L @ . L L L )
22 24 26 28 30
8AFAFHRIRC

8AHE (HHfEk11~20H) DFHTEERRE I NIEEFREEDBER

RAEREROY > T (HF1~5FE) KUER

Mean air temperature of mid-August and protein percentage of brown rice

8.5

EHABERKEZ VNI EERER (ASKHERA)

2 2 3 20
My bHRE (FH)

Number of grains per ni and protein percentage of brown rice

KRBV ERREFEK Q0% XN EFEOER

SHBHPIS U (KOH) K

4.2
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3.8}

3.6}

341

3.2t

6.5 7 7.5 8

ZREVNIERERY

FEMBIEY =17 (LURREEEEAREERRXRIGHSER K W IER)
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Brix (%)

?ﬁ*iﬁ‘tﬁ Digestibility of steamed rice

[ O RIGEE OBEE 128 2 2K LM %2 15 5 720 O B # AR (HFE 240 H o
H 3P 50R) O H 281322 ~ 24T

HER16-25HE D FEERESTUESHLE (HIgL) BEATUREFAKBEEOR R (Tk)
11.5 4 12
o AWBHEICHT 5
" ¢ o e '{o} * o FR O
- o 8 ° Z 0s) '}fl ° .8°
b L 8 95+ N
10 ; ° L 9t & o~ ®
° K g5t * o s
95 _ Py L sl ° ) ‘~\\
r=—0.767 25| ®
9 T T T T T T T T 7 L L L L L L e
25 26 27 28 29 30 31 32 33 20 21 22 23 24 25 26 27
HfE#%16-25 A O FHRERIEC HRE%R40AROFIHTIEC
BiES  Wi5117-7 LTSI B K A PR T SR IR R B ) PR
Average maximum temperature during 16-25 days Mean air temperature of 40 days after
after heading and enzyme digestibility(Dewasansan) heading and digestibility of steamed rice

Hﬁ%‘]hﬁl@%ﬁ Development of cracked rice kernel
S HAEZI0H B OAUR. FFIC &R E5ImA 30T LA EHi < & FSEDEMT %,
S FLEH (4h) TIREBFIZRIIOMIR TEIGRIE, B T2 X - THEB,
o BHEI A~ D B WIASEIRAE Tl oKy 237 SA DM & SEAENE N,

REINFL & FEKIC & BFERL  Cracked rice kernel and broken milld rice

12



REINKSEDFRERE (H3984)

~20 ~40 ~60 ~80 ~100 ~12.0 ~140 ~16.0 ~18.0 18.0~

FREIN KIS %

Year to year variation in cracked rice kernel percentage

EELIE U /=X KDOREINE (FR0mE30/%250£5HiFh)

60

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 fEMLER
FTE& D LEHR

High temperature after flowering and cracked rice kernel percentage

(R :HEF43-9&Y1ERL)

9 A LAIOFHTEEAEINAER (HIELT29~5T)

g -
°
7k
R
.-
s e )
. .. ... 1]
L I e e Rz=0.7018
................ 0o
3 | ® & o ol
2 F e e .
° . ...... . ......
L FE
R?=/0.7203 e
0 1 1 1 1 1 1 1 1 1 J
18 19 20 21 22 23 24 25 26 27 28
9 A LAFHRE

Mean air temperature of last ripening period and cracked rice kernel percentage
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ﬁiﬁ@%ﬂ:ﬁﬁﬁ Basic cultivation techniques of proper brewers’ rice

mmEOEEIFEKZEET HHIE - ARBEMORAL > b

AT A~
B 5 B
- REDH
- Y IE AR
; CTAYVHEA | - b BBOHE
o - & BROWH, B
e - BFL g b samomsws | ke
| - ROBRAL
|2 OO NEEBKICTHE DK « X LTBRRR
B E O RHIRER -jﬁiﬁx - B BV %
R E L
BRSNS
SO - BBk A D
AERAT - {EH = ng%ﬁﬁﬁﬂ
fir53 (¥ AR B A ity
- 2. 1mmiE gl
KNG BEEDE
Sl - BV O3S
- W OBIE
- R REE
+5< Y
- BHERORER
- B E Bk

- D<K

Key point for cultivation and processing
technigues to make the high quality brewers’rice

Soil improvement
o+ O K FEEH L, B VL) OfEH
= LG BE ORI, MO Om 2 X % En ke
LR ST HEREORT

O UBHOES
Application of inorganic
soil amendment

TOKYBHOEAEME HRERL  JASILERRESR)

Application of inorganic soil amendment and effect quality

Ligm) RN E gﬁzﬁﬁ“ 'L.‘OE$ KARTHE | ZKRX /£\7 EYZES
(%) (%) (g) (%)
2 K 4 = B 721 11.8 25.0 7.2
Andosoils Fiii3 65.1 14.8 25.0 8.3
I AL A A e 5 72.0 18.1 254 6.8
Fine-textured Storong-gley soils piis 73.3 13.1 25.6 7.4
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=R NOL: M Renewal of seeds

R LERACHEIE T, A DR EZ S L. TEL T2
Sl BHERBRMEZMED RS &, B, ALY . FRESE T O
MR A ZIINFET % ECTHESKT S 5,  mp HEEHT 5

18K

Seed selection with salt solution

BE - Bl Rearing of seeding, Transplanting

© 5 LT A% A — fiki® (LELL3)
K10Y 7 RV fi20~21ke

@ ZIFIZR R RO = 15T Kiili O /KiR THEF/KIR120T

® [ DOESH = T X[ (P ITBEF G T O 5T BrOEE
jUI‘_\JZ : :%EE Seed soaking

EIDFELR «kind of seeding

WE B | 20.25 150 25 20~25 | EHBEICHYPTL
BB | 35,35 100 30 30~35 | EXSMEICHE

Middle seedling

NI AEH
Rearing of seedling

® TLHE - AT =———d FLHEIZ5 HEE 3~ 414
FAEB R 13220k /nd. 1 Bk 4 ~ 5 AHE 2 I 4 3 P> iz <
WO TRRENE T 5,

HEAZ

Rice transplanting
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Fertilization time and amount of the fertilizer application

o BIRL g vl (Eilsh, FINE, oKL LT BRER
HERBRSHA - #EAEE (kg/10a)

Z g

Basal dressing
EEH
Rooting time

HiER1208

20 days before heading

30 |3.0~5.0|3.0~50

1.5

ZERAE

Measurement of leaf color

® B fRrp~ il il (Ff TR 4 IO B LT 4 5 HAE)
HERBRSHA - #EAEE (kg/10a)

Z B

Basal dressing

L

Rooting time
e TEEDHEA
HifErT120H 15 Application topdressing at

20 days before heading panicle formation stage

BFRRAENZITEDE LAENHR, KAVNEL%RD
DHBA D% L 2 %
5 NI HERRDEL BB

A 4
B EOMHK - EUNE BB

Q=W Water control

o fEi - T L (6 A Mu~7HEW) 12X 5 EROEK,
BEha b RKESE O R)ERAL

E% Furrow making

o S (HAEZ10H M ~20H f)

DIKEHNZ X 2 IRERFE A ORI, ® Vo kIAIZ AR AR 30 H
KEEICKBREINK DR
HfE#20A/EK REhE 28.0%
asszomunl o I0E =
1 BD TR .3%
AL 208 6.46
30H 6.12
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o= I I=19:1> 8 Control of pest and weed .

® VRN E S B PR FLE | BB 4 2R 26| 2 KA 8 1E
O NALVS By e [ 3 - B B 55 D E ]

o [iBRE DLk
- . BUREHFIDRIR Effect of lodging reduction agent
< A= EoEACENN YA Growth contorol
o BIRIRIKFNL Y v SV EEAREEZD A e - .
15841 B,
ROERLZ HFE45 B AT 88 57

A 1 1L S

EEFA) © pp-333 15 H Hir AL
NTN-921 15H mii/Le
CGR-8111 40H mirL¥g

Harvesting
® XN HR D W O E —) BEGRORE KR (WEROEH ORI B 2
900~1000C (2 F3% L 72
H b ARAED20%BFEEEZ 7 o 72K
O A ) BT K B BT e [l B 2UAL O BT
TR FEZE3F

X“)

Combine harvest

HREEEFHSUROBEE CRENSE (Shm)
Cumulative air temperature of after heading and percentage of cracked rice kernel

20
18 ®
16 °
R
2l 12 ,
#; 10 [ ] ,/’
% 8 [ ] ’I
% 6 ° /"° o
4 o 00 NT o o
2 b aeee===2 -~F o o
o ®© ®© o o
0 —o ) \ ,
550 750 950 1150 1350 1550
HiE®#BEHTEREMEC

(LR VR s o A R B e S )

17



Drying

o LR DR b 2 b 1 ORI L ] iU Tk
X 5~10CTIF, 35CLLN
PR I205% B T 1

o IR AT L3, B ERBSE DO

the drying machine

BRI IR CREAFEDR E WO T, ERIEIIEEE LR,
CHDHERE KT DBENDE 5 THIRIEEED o
MBFL M =———b [AERL OB =——b FEAFK A E

B EFHRIEREDBF DEREFHZIRRE
1000-grain weight and drying speed Shinpaku percentage and drying speed

1 - 1 -
F 095 - ¥ 0.95 - KD
9 00 EIELY &5 5 09 4 Wa
¥ 085 23~ o) ¥ 0.85
# ol ©O °® 2 o0s -
HEossd o ® ® = o5 |  #WHEAIKS
B 07 CELS) ® * B o7] 20~21%
0 0.65 - 21% 04 0.65 -
/ 0.6 r r \ / 0.6 T T T T Y

255 26 265 27 h 0 20 40 60 80 100
h FHE(g) 2 LEE%

QUARBERTER & 0 1R85

5 MM Hulling

oI NIk, SAEICHE L2 — VIIRBIC A B X ) BRI, VEERBIAAES
AL TY 1255,

® L9 Ik Db Ik

Grading

ERBEMREUNE (ASKEERH)  Sieved width and yield (brown rice weight)

e

Hulling machine

BXKE (kg/ a) UNE (%)

& brown rice weight Ratio of yield

Varieties 2.(0Am)m 2.(1 Br‘r;m B A
W oM % | 580 418 72 oy
BEDEELF 57.8 42.6 74 Grading
A 4 = 57.7 50.9 88
BOR O 57.3 47.8 83
x W 8 57.5 39.6 69
B &g 4 62.8 594 95
HP o R 62.1 54.8 88
g Xk M 62.7 48.7 78

(F18~H4FEF, FERMIET28~T 4 FNTLY)
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FHEE2. 1 mmMBRIC K BIFUEE (&1L HF L)

1000-grain weight and percentage of yield decrease according to the 2.1mm sieving

16
14
12

ﬁm_

E

—~

%

-

O N B~ O
L1

KK TFHE2.0mm (g)
(M8 % JASITE R ZE S

29

EREREADZKME. IRBLEE (BMEL : JARILERAESE F29~%4)

Brown rice quality and ratio of yield according to the size of sieved width

T (g) B A (%) DEHEE (%) | &V NEAEE(%)
P%%%cﬁr 1000-grain weight Whole grain percentage Shinpaku percentage protein percentage
20mm | 21mm | 20mm | 21mm | 20mm | 21mm | 20mm | 2.1mm
A 25.7 26.1 81.1 83.3 29.7 31.4 7.4 7.3
B 26.7 271 80.1 84.8 46.6 49.5 7.4 7.4
C 26.6 26.9 79.0 80.9 42.6 44.0 7.2 7.2
FEJ  mean 26.3 26.7 80.1 80.0 37.7 41.6 7.3 7.3
LARDORE (mm) ZAKDE(mm) KADEH(mm) 2.1mm/2.0mm
P%E)%ﬁr grain length grain width grain thickness 1&% tt$ %
20mm | 21mm | 20mm | 2.imm | 20mm | 2.1mm Ratio of yield
A 5.16 518 3.06 3.07 2.07 2.08 90.6(9.4)
B 5.21 5238 3.08 3.09 2.08 2.09 94.1(5.9)
C 5.22 5.23 3.07 3.07 2.09 2.09 95.7(4.3)
T mean 5.19 5.22 3.07 3.07 2.08 2.09 93.5(6.5)
( YAIERUIERY%
BifEE CRE (Fxdh)
Size of sieved width and brown rice quality
86 85
'; 84 % 80
% 82 . ¥ 75 .
B g . . & 7 T T
$ 1.95 % 1.95mm  2.0mm 2.1mm
% .95mm 2.0mm 2.1mm . . .
RAEE =3HEE
27.5 . 7
X ¥
% 26.5 P 6.5
: H %5
#1 255 ' ' =, ©
B 1.95mm 2.0mm 2.1mm % /% 1.95mm 2.0mm 2.1mm
g EZREE % EAMEE

CHLLFRA MRS 55 A A T IR B S 7 e & )

21mmEFEF OINE L. 20mm & Y 5~ 6 %FEEERINT %

.

AN PSR SORES B

e XHift

o AR/ OB O
® XIVNJEZEROET

THERTE %
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ﬁ%%ﬁ@%iﬂﬁ% Measures to prevent damage from high air temperatures ripening period

Kh - ESmEERODBEEIDA) Y

DIEFINIEBEEXRERELE:
IRY= i)

@ BXRREDTYS
IV DR R DB I LT,
BRENDBRLSARD, BXRE
PEEL. BXSEEEHH &LL<
3,

@ REL-R%
wWEEL-EBrELON, BE
EEALYITL. BHOEIE
NI,

(FL-Rr7y7EERELHBRER)

Q@ MKDEE
HEBARRELPRC RSB LT,
RIFRRKTCERPELET %,
WREKDABWHAKILSED,
BERBORKIEZEET S,

O RBELLHEHEE
HKEAHTHOBRBEBINREL.
LEAHDHEBEEHNLPILEH
HOEERSLNPYIT KK S,

The advantages of using large-grained ,high-quality brewers’rice in sake brewing

® Sl X B D ERARL - FIARBL - AEIFURIFELE
= RO

FrSS R4 | S et ims R

SHE

95

20

85

80

75

70

65

60

8 A OFHTUR EF R (LFKR)
(EEF : B3F ®EF: H5%)

TR (22.4) =:8(28.1)
8 AR (L)

20

Whole grain Shinpaku immature grain
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"V 90e. 090 g =0.
0 | | | | ) 8 A% (HfE#11~208) OFHTUEEL DBRANISHE & DRERF
20 22 24 26 28 30 BREREMOY > TV (ST 1 ~5FE) KUIER
8B A SEC Mean air temperature of mid-August and Shinpaku immature grain percentage

K MR SRR OKEHIZ, fKER LI OMIEKRE T 5,

Hicalelz
FAFED

A SkEE | Bk e
il o 4 (RERHAK) (REBRDMAK)
il S
@ Lk Vo ﬂﬁ* Vol
(em) 7 N N M w 3§ v
-2 . EEL
. il

4 — 1 I
10 15 20

3
HiEEER
(P EHTRIELAHRT < Y BE—EBER L Y)

FKEEL - HFApH1~2em T TEROKEZ AN, ZORITAKRIER L, BRLEHZ ED KDV EHRRELE
THo726BUKE VDL, TRy e T, 1z T0 A REZREMIRE T, ROFE 2R 5,

o FEAE 2 18] ht H

BRI AR TIE, XK Y37 HERRMRW L LHERSNL, IMEIRORAESRDPEE S,
L2 MG C. MRS RRE MR L. B2 - mEOMEZM S,

KRE VN EESEELOARBSE (S55E)

80
o 70 Ve ®
=] 60l g--228e08g0 L4
e o
2; 50 * L i"!"."-~-:.-,- o R?2=0.5499
ey R
& 40 L. QO%QQ o °® -
? 30 © mxm © S0, 8. o
" 20 0" Oy R?=0.6019 - 0 \
EASEREEOX RS YNV EEFE L OBRAISE EDREGR

- G 3 75 3 7S 3 (&1L - $7FE - P - FIUOSTI S EEY > T TR BRBOIE27 ~28T)

Protein percentage of brown rice in high air temperature ripening period
ML fr s, 0 P =)
EREVNTHEREY and Shinpaku immature grain
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i

Cracked grains ratio(%)

18
16
14
12
10

o N B O

KRENTEEREEMEINLSE

6 62 64 66 68 7 72 74 76 78

KREINTEEEEY

°
8 82 84 86 88 9

GE) F46FFBREY (AT HE- SR (EHSE285C)

T ABREM DR

HRED & % EM & S 5o

BRREEFOXRE N AEHE LIRS & OBR
GE) SIUERPIRAL KR

T4 - 6EREREY (9A$E) BB - 2R (R&XUE28.5C) !

Protein percentage of brown rice and cracked rice kernel percentage

EHMIM O T TONERMLE, ROMEMRE, BB, ZRFH
e A 7200, SRS (MRERIFI25 0|0 12 [ A BRInE ] %= &0

TABREEHORAIE, BRI A0 A RERZREL, H
FER ORI TS AN RITHBEIKT Lz, $72. BBREROL Kk

KPR L & W5 5 & & THREINSEE 2 P52 (TAZOES) o

30

25

20

15

10

@2021 Q
(02022
R=-0.75*** ) 3
0
N [ ]
o) s\&:\.
e
R=-0.83*** s.
10 15 20 25

Silicate concentration in hulls(%)

T A BREMOKORER
Application of silicate fertilizer
from water inlet

Relationship between cracked grains ratio and silicate concentration
in hulls in brewer’s rice ,Yamada-Nishiki(Tazoe)

K H P ORI L 2 L BME OB IE

b, ImPOZERHFIZ, HEMT T LORELREELIENTE LN ERIMET, BRF O

WA EET. CORIAKREVIEE, ZATICE DSOS EGL T EATE, 50T IRE
ThDIEETT

WOHEIHAL < D b AR5 7322 % K | ART L7222, @ igze B d 4 IR R 5854 %o

COBOFEOBLIE T~ FriERIc X b)) o HEBRBEERKIRS0TC 2 AR L. Z0%
HIZEB L 7-E. BESIRIOOTC L IEEBIE L. ENROEEINZ 5. & I, FRHIET
EWEEIZEB LTV,

B¥E98aE7 O EOHRBRY%

(HAR : 9/6 ~25)

e BEH HE
=7 0 10 0
6 0 25 0
5 10 50 0
=4 10 35 0
3 20 30 0

(BFARE. HEXERERTXAAICKD)

Percentage of days with daily mean sturation deficit of 7.0 or higher
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HD :
RH :

23

£ K
HAXHEE (%)
SUR 40 50 60 70 80 90
20 10.4 8.7 6.9 52 3.5 1.7
21 11.0 9.2 7.3 55 3.7 1.8
22 11.7 9.7 7.8 5.8 3.9 1.9
23 12.4 10.3 8.2 6.2 4.1 2.1
24 13.1 10.9 8.7 6.5 4.4 22
25 13.8 11.5 9.2 6.9 4.6 2.3
26 14.6 12.2 9.8 7.3 4.9 24
27 156.5 12.9 10.3 7.7 52 2.6
28 16.3 13.6 10.9 8.2 54 27
29 17.3 14.4 11.5 8.6 5.8 29
30 18.2 15.2 12.1 9.1 6.1 3.0
Table of saturation deficit
7.5t
e(t)=6.1078 x 10 <t+27373
gaE(g/md)  at) : BFKETRE(g/md) et
BAHRE (%)  e(t) : BMAEKE (hPa) a(t)=217x (£+237.15)
KR CC)

HD = (100-RH) x a(t)/100

)
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FEEMSATEERIA (BFN8EE) Prefectural branded varieties (2026)

LB BE - 28 - 2£0LF<

EHE  HH - TH - ERT - 2% - BEET - IR

EFE: XABED - BEAD - BOE

EEHE  BOWAE - BOE - O&Y - EL5H - ILES

AR MEEZES - KO - 5O - 185 - WRER - ERT - bV - L - —BHE- B
o I I - RER - B - ROE - AEAA - BAE - BOEE LT - HPR4L -
HROE - 2E - 21185 - IE4S - (LA - Sihk

| 3231 BB AESE - NS - 2L - BOF - ROE1S - \LEH - BOE - 77N
P FRR  HERE - —AK K MK - 20088 - RS2 - K125 - LS - A - KRS
I ~*2 BRIl - AEHA - EH - ILES - BOF
HE AR BEHE - 125 - LB - B)IPT - B)IE30S - B)IECSS

BHE  ZBAA - HEFEN - EDIEEN - BOF - #47 - (LA - NEEE -

FPR  ABEAA - OB - XIS - IUER - FK - ER

HARR  AREAA - E5XE14 - 0EZTSE - IR - LA - BEE5

HER  IBRAA - BHK-EBE - WRERX - WEAS - IUER

TER : ABHA - 0% - HA] - LM

RTR  £868 - LoLIEER - 72hRiR - &5 - EIUR - LRSS - (LER
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